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INTRODUCTION 


Red alder is a species of increasing importance in the Pacific Northwest. Interest in 
improved volume tables for the species resulted in publication’ of the 1949 volume tables 
(Johnson et al, 1949; Skinner 1959). More recently, Browne (1962) published cubic-foot- 
volume tables for red alder in British Columbia, and Hoyer (1966) presented tarif access ta- 
bles, based on the 1949 tables, for use with the general tarif tables of Turnbull et al. (1963). 


This paper presents new volume and taper tables for red alder. These form a unified 
system, permitting computation of cubic- and board-foot volumes for alternative assumed scal- 
ing practices and limits of merchantability. 


DATA 


Basic data used in construction of these tables consisted of (1) tree measurement data 
from Oregon, Washington, and British Columbia used in construction of the 1949 tables; (2) 
additional tree measurement data from Washington and Oregon contributed by Weyerhaeuser 
Co.; and (3) tree measurement data originally used for the volume tables published by John- 
son et al. in 1926. After elimination of trees lacking measurements of upper stem diameters 
to less than 10 inches, having low forks or other gross abnormalities or apparent errors in re- 
cording of data, a total of 473 trees were available for the analysis (table 1). 


METHODS 


A report on the method of data analysis is planned for separate publication. There- 
fore, only an outline of the approach used is given in this paper. 

Basically, the method consisted in deriving from the pooled tree measurement data an 
equation expressing squared diameter inside bark — (d.i.b.)? as a function of the relative 
height at point of measurement, diameter outside bark at breast height (d.b.h.) and _ total 
height (H) of the tree.' 


Cubic volumes (CV) were then estimated by integration of the resulting equation. Esti- 
mates of upper stem diameter were obtained as the square root of the estimated (d.i.b.)?. Board- 
foot volumes were estimated by applying assumed merchantability and scaling standards to the 
estimates of upper stem diameters. Equations were then developed for conversion of total cubic 
volume to merchantable cubic- and board-foot volumes. 


1 Since the principal intended use of the equation was in estimation of volume, using the relationship 
cubic volume = k / (d.i.b.)2dH, 
(d.i.b.)2 rather than d.i.b. was considered the variable of primary interest. 


RESULTS 


CUBIC-VOLUME TABLE 


Table 2 gives estimates of average cubic volume of red alder trees of specified 
d.b.h. and total height. Volumes are inside bark, from a stump of height in feet equal 
to [% + (1%) (d.b.h./12) }|,2 to the indicated inside bark (i.b.) top diameter limits of 12.0, 10.0, 
8.0, 6.0, 4.0, and 0.0 inches. No trim allowance is made. 


These estimates were obtained by integration of the estimating equation for (d.i.b)? 
from assumed stump height to heights corresponding to the indicated diameter limits. 


TAPER TABLE 


Table 3 gives estimated diameters inside bark of red alder trees of specified d.b.h. and 
total height, at intervals of 4.125 feet above stump height. Values given are square roots of the 
values of (d.i.b.)? predicted by the estimating equation. The height interval used provides trim 
allowance of 0.50 foot per 16 feet of bole. 


VOLUME TABLES IN BOARD FEET 


Tables 4, 5, and 6 give estimated average tree volume in board feet Scribner (SV) for 
stated assumed scaling lengths (8 and 16 feet), top diameter limits (12.0, 10.0, 8.0, and 6.0 
inches i.b.), and diameter measurement practice (“nearest inch” versus rounding of fractional 
diameters to next lower exact inch). Volumes were obtained by applying the formula Scrib- 
ner log rule (Bruce 1925) to estimated upper stem diameters (table 3), with trim allowance 
of 0.50 foot per 16 feet of merchantable stem and using, for top logs, estimated length (un- 
rounded) to the stated top d.i.b. limit. 


Use of formula rule rather than scale stick values eliminates the arbitrary and illogical 
jumps which result from rounding and the diagraming process. Volumes for measurement to 
“nearest inch” were obtained by using estimated top d.i.b, in the formula; volumes for meas- 
urement “rounding down” were obtained by using (d.1.b.—') as the diameter in the formula. 
Since volume tables represent the means of many trees, smoothed values are appropriate. 


Table 7, which gives estimated Scribner volumes by d.b.h. class and number of 16. 
foot logs, was prepared by graphical interpolation from values shown in tables 3 and 5. 


Table 8 gives estimated tree volumes in board feet by International 14-inch rule, with 
the same assumed measurement practices used in table 4. 


CHOICE OF TOP DIAMETER LIMIT 


In application of either board-foot or merchantable cubic-volume tables, the choice of 
minimum top d.i.b. limit should be based on the user’s estimate of the top d.i.b. to which aver- 
age trees of the size under consideration can actually be utilized. This limit will vary with 
tree size, because of excessive branching in the tops of large trees. Thus, board-foot volume 
to a 6-inch top in a tree 24 inches d.b.h. is not a realistic estimate of the volume of material 
actually utilizable as sawtimber, even though smaller trees may be utilized to this limit. 


2 An arbitrary rule, which approximates average height of stumps as cut. 


COMPARISON OF “ACTUAL” AND ESTIMATED VOLUMES 


“Actual” cubic volume of sample trees was calculated by Smalian’s formula (except with 
butt section treated as a neiloid) and the differences [CV pctimate —CV actuay |> Where estimated 
volume was CVT as shown in table 2, were expressed as percentages of estimated volume. 
The mean percentage difference, excluding 131 trees for which stump diameter had not been 
recorded, was —1 percent with standard deviation of 9 percent. 


For a portion (139) of the sample trees, differences between estimated Scribner vol- 
ume (SV8 in table 6) and “actual” Scribner volume were calculated. These, when expressed 
as percentages of estimated volume, had a mean of —0.8 percent and standard deviation of 
15 percent. 


TARIF ACCESS CURVES 


Those wishing to use the tarif system for volume computation (Turnbull et al. 1963) 
can readily use table 2 as the basis for a tarif access table by means of the relationship 


, : 0.913(CV4) 
LarAlp BUN De ae (basalearca = 01087) 


given by Turnbull and Hoyer (1965). 


Figure 1 is such an access table in graphical form. 


COMPUTING EQUATIONS 


_ The equations given below may be used for calculations on automatic data processing 
equipment. 


1. Diameters inside bark may be estimated by the following equation, which is the basis of 


table 3. 
dib. | = @bh.)/ (ee 
est (d.b.h.)2} est 
where 
aaiye 
Sore. — 0.91274(x)!5 — 1.9758(x!5—x3) (d.b.h.) (10-2) 

4. 8.2375 (x15—x3) (H) (10°3) — 4.964(x1-5—x32) (H) (d.b.h.) (10°5) 
4 3.773 (x!-5—x32) (H)95(10°3) — 7.417 (x1-5—x4) (H)2(10-6) 

in which 


H = total height of tree, 
d.b.h. = diameter outside bark at breast height, 
and 


(distance from tip to estimated d.i.b.) 
(H—4.5) 


The ratio (d.i.b.)?/(d.b.h.)? has a standard error of estimate of approximately 0.07. 
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2. The basic equation for total cubic volume above stump (CVT), derived from (1), is: 


CVT = 0.00545415 (d.b.h.)?(H—4.5) (F) 


where? 


F = 0.36510(Z)25 — 7.9032(Z)25(d.b.h.) (10°) + 3.2950(Z)25(H) (10°) 
— 1.9856(Z)25(H) (d.b.h.) (10-5) — 2.9668 (Z)25(H)2(10-8) 
+ 1.5092 (Z)25(H)95(10-3) + 4.9395(Z)4(d.b.h.) (10-3) 
— 2.05937 (Z)4(H) (103) + 1.5042 (Z,)33(H) (d.b.h.) (10-6) 
— 1.1433 (Z,)33(H)5(10-4) + 1.8090(Z)4!(H)2(10-7) 


in which 


Fines (H—Y%—(d.b,h.)/24) __ (total height above stump in feet) 
ae (H—4.5) ~~ (total height above b.h. in feet) 


3. The estimates of total cubic volume (CVT) for trees of specified d.b.h. and height (H) 
given by equation 2 above may be converted to merchantable cubic volumes to top diame- 
ters of 4, 6, 8, 10, and 12 inches i.b. (CV4, CV6, CV8, CV10, CV12) by multiplying es- 
timated total cubic volume by the following conversion factors: 


CV4 __ 9.99875 43.336 124.717 0.193437 (H) i 479.83 


CVT Cine = Chine ©. CDs (ab h.)3(H) 

\CV6 Sie ve) 1614.44 2.86121 (H) 1686.7 91.7181 1.1028(105) 
qm =o am OG GEN UNG) GUID) 
cvs _ 1.59234 4667.04 0.104498 (H) 5322.16 

Gr = any) Go I CED 

CNAOMNE neh 4304570 7626.29, 76.7229(H) _ 9954.576(H) , __ 116766. 
CVT (dbh)2 — (dbh.4 (dibh.)4 (d.bin6 (d.b.h.)4(H) 
CV12 jy y9g_ 10:24325 | 6.54020 , 12.9606) _ 46116.8(H) 1145.61 
CVT : (d.bh.) (H) (abh.)3 @bhje © @bh)2() 


A similar set of conversion factors, some what less accurate but based on d.b.h. only, 1s 
given by the curves shown in figure 2. 


These cubic-volume conversion factors, and the board-foot volume conversion factors of 
following sections, should of course not be applied to trees of dimensions too small to contain 
merchantable volume to the specified top diameter limit. 


ay he (CE ee | , 
3 “F” is | (d.bh.) dx, which is a form factor based on a cylinder of diameter equal to d.b.h. and 
e/ 0 


height equal to (H—4.5). 
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4. Total cubic-volume estimates (CVT) for saw-log-size trees of specified d.b.h. and H may 
be converted to board feet, Scribner, by multiplying by the conversion factors given be- 
low. Ratios are for board-foot volumes to tops of 6, 8, 10, and 12 inches i.b. (SV6, SV8, 
SV10, and SV12). Scaling is assumed to be in 16-foot logs, with fractional diame- 
ters rounded down to next lower exact inch, since this most nearly approximates current 
commercial practice. 


SV6 __ 30.3982 205.532 152.004 1674.00 1227.84 

Gre — eal D H we ie Se 

CN Sie 398.033 218.418 76702.1 0.05208 (H) 11337.8  2.46759(107) 
CVT = 811342 a A =p =e D oF DH DEH 
SVA0R ee AFR 16.6331 156.070 6845.33 1. 2.29172(105) 2.43897 (108) 

CV ages crn 8 Gaibhe) (H) (d.b.h.)3 (d.b.h.)3(H) (d.b.h.)8 

SVAQa an Pangan 129.986 __ 2.20502(H) (105) , 7465.72 4082.55 2.97332(108) 
CYR To) GED) (d.b.h.)6 (H)2 (d.b.h.) (H) (d.b.h.)4(H) 


Total cubic-volume estimates (CVT) for saw-log-size trees of specified d.b.h. and H 
may be converted to board feet, International 14-inch rule, by multiplying by the conver- 
sion factors given below. Ratios are for board-foot volumes to tops of 6, 8, 10, and 12 inches 
i.b. (1V6, IV8, 1V10, and IV12). Scaling is assumed to be in 16-foot logs, with fractional 
diameters rounded to the nearest inch. 


iV6G5 = 8.29987 — 189.164 5631.3 179.256 tu 7977.6 i 143.04 (H) 


CVT D2 D4 H D2H D5 

iN 2 190.146 21960. 191.413 1.211 (108) 11281. 

CVE wa Seen D2 D4 H H4 7 D2H 

IVi0 __ 7034.29 4.22367 (108) 178.007 2.49955 (105) 

CGV ie SeANED D3 D8 H ate D3H 

IND 51936.7 398559. 2.45274(105) (H) 130.245 7.299 (108) 

aves == 7) 7 ae 

CVT TEENS D2H ¥ D3H Dé H 0 H4 
Trratum: In the above equations W= — 


TABLE 1.--DISTRIBUTION OF SAMPLE TREES BY DIAMETER AND HEIGHT CLASSES. 


DBH TOTAL FOR 
2 Gee? tae 7 
3 EARS OS r= rae SS ee eee aie 10 
4 ee re Gr Wein ee ee tre ne Ly 6 
5 Soph Fee ll erie 22:0 O82 ie Sette eee eee 5 
6 se ey i elle) Ot Ge ee 10 
7 Sak ee en ie ae vay ek 22 
8 Se et a en ks eS 24 
.) ee eee Gm eee iG ae me 33 

10 Bie ee is Re, 8 oko) eae 36 

1] Sveum We Skat Sheen Sey SPOS hee a ane ee 32 

L2 Se ee tn ee Ob eter eam 52 

13 et) Mey Ret cae OES anti Due \7 Gaeig ee Cane 27 

14 ea a a ar aie eo ecg cent) ea NB 52 
LS a) Se ee sk De AQT ee On ata 39 

16 =) yee ee ee hi ES a Gy AS lees) lve 45 

17 ee ee ee en) koe 19 

18 See eel eas Mss a8 eR ae 16 

19 ee ee A ee a 15 

20 se, Mins, ay ae ig Ouniaa oe AG 8 

21 ee ee ac es em ~ 4 

22 ee oa ee =, ade = 2 

23 a ee Ce es toa ge 4 

24 ee ee ee ea es) ee 5 

TOTAL TOTAL NO. 
ROR Gy Me Ne be 2 Bose Ge, 7a LG 2 473 


CLASS 


TABLE 2.--VOLUME OF RED ALDER TREES IN CUBIC FEET INSIDE BARK (CV), 
FROM STUMP TO SPECIFIED MINIMUM TOP DIAMETER INSIDE BARK 
(DIB). STUMP HEIGHT = 0.5 FOOT + 0.5 x DBH. MERCHANTABLE 
VOLUMES OMITTED FOR TREES LESS THAN 6 INCHES DBH OR HAVING 
LESS THAN 8 LINEAL FEET OF MERCHANTABLE BOLE. 


INCHES 


MINIMUM TOP DIB - 


DBH |TCTAL | 12.0 10.0 8.0 6.0 4.0 0.0 
Cvl2 CV10 cva CV6 CV4 CvT 

2 2 ~ ~ - ~ - .216 
Z 30 ~ ~ ~ - - 307 
2 40 - ~ ~ - - ~404 
3 RO - - - ~ ~ 35110 
a, 30 - ~ ~ - ~ 690 
Bu 40 - ~ + - - -902 
3 0 - ~ - - - Moihe 
G30 - - - - ~ M22 
aes - ~ - - - 1.59 
4 50 - - ~ - ~ 1.98 
Ga 160 - - - - - 2.39 
5 BO - ~ - ~ ~ 1.91 
5  &0 - - - ~ - 2.47 
3, SG ~ ~ - - - 3.07 
Be GC - - - - - 3.70 
5 70 - - - - - 4.35 
6 40 - - ~ - Aco 3.54 
CuSO - ~ - - 3.47 4.39 
6 60 ~ ~ - ~ 4.18 5.28 
& 70 - ~ - - 4.94 6.20 
Ga 80 - - - - 35 02 7.15 
6 90 ~ ~ ~ - 6.54 8.12 
7% 20 ~ ~ ~ 2.30 4.20 4.78 
vO ~ ~ - 2092 5.20 5.92 
T.. 60 - ~ ~ 355 1Y 6.26 Po N2 
vv - - - 3.66 7.37 8.36 
ClO ~ - - 4.19 8.52 9.64 
v.90 - - - 4.74 tla MOe9 
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TABLE 2 (continued) 


MINIMUM TOP DIB - INCHES 
10.0 8.0 6-0 
CV6 


8 40 = = = 4.20 5.71 6220 
8 50 = = oa 5.13 7.06 T7267 
8 60 = = = 615 8.50 9.21 
g T0 = = = 7.23 9.99 10.8 

8 60 = = = 8.38 ie 12 

8 90 = a = 9259 13.1 14.1 

ss NOW) - = = 10.8 14.8 15.8 

9 40 = = = 6-11 Voy 7278 
9 50 = 2 3-49 foe). 9-10 9.62 
9 60 o = 3.91 9202 10.9 11.6 

9 10 = = 4.33 10.6 12.9 13.6 

9 80 = = 4.12 We s5) 14.8 15.6 

9 90 = = 5-05 14.0 16.8 Wiha t 

IF TOC = = 5226 15.8 18.9 19.8 

I ao iz = Decl 17.6 21.0 22-0 

kO 40 = oe 5.58 8.08 9.17 9.53 
10 50 ra = 6.69 9.96 11.3 11.8 

10 60 = = Ugo) 12.0 13.6 14.1 

10 70 = = Jie 23 14.1 16.0 16.6 

10 80 5 = 10.6 16.3 18.4 19.1 

10 90 ss = 12.1 18.5 20.9 21.6 

10 100 = = 13.6 20.8 23-4 2422 

Ome iO = = 15.2 23.2 26.20 26.9 

1B! 56 = 7 9274 12.5 13.7 14.1 

11 60 = = 11.6 15.0 16.5 16.9 

Ll 70 = = 13.7 Yo’ 19.3 19.8 

il 80 = = 15.8 2004 2222 22.8 

ll 90 = = 18.0 23.2 2542 2529 

11 100 = = 20.3 261 28.3 29.0 

eb so) rs = Zieeetl: 2.9760 31.4 322 

12 50 = 8.08 12.8 15.2 16.3 16.6 

12 60 = Fe 3: 15.3 18.3 ES)S 3) 19.9 

l2 70 a 10.8 18.0 21.4% 22.9 232% 

12 80 = 12.2 20-8 24.7 2624 26.9 

12 90 = Wont Ztail 28.1 29.9 30.5 

872 DONO) = 15-2 2007 31.5 33.5 34.1 

eo ao) = V6! 29618 35-0 37.1 37.8 
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TABLE 2 (continued) 


MONI WOR toes 


11.8 
14.0 
16.3 
18.7 
21.3 
23.9 
26.7 
2924 


15.4 
18.4 
21.6 
2429 
283.3 
31.8 
3525 
Bierce 


19.1 
22.8 
26.7 
30.8 
35.1 
202 
43.9 
48.5 


27.3 
32.0 
36.38 
41.9 
47.1 
DZ oS) 
57.6 


31.8 
3722 
42.9 
48.7 
54.7 
60.7 
66.8 


IwCHES 


15.9 
19.1 
2264 
25-8 
2924 
331 
36.8 
40.6 


19.1 
(305.68) 
2629 
31.0 
BDIee 
3926 
44.0 
48.4% 


2264 
26.8 
31.5 
36.3 
41.2 
46.2 
51.3 
56.5 


30.9 
3622 
41.7 
47.3 
53.1 
5829 
64.7 


35.1 
41.1 
47.3 
53.7 
60.1 
66.7 
1322 
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TABLE 2 (continued) 


MINIMUM TOR DBs = INCHES 


DBH | TOTAL 12.9 1c .9 oe 620 4.C 
CVNeZ CV10 CVé CV6 CV4 


18 60 312 36.3 3926 41.1 41.9 42.1 
18 70 3625 42.26 462 48.1 49.0 49.3 
i 80 42.0 49.0 53.1 55.3 56.3 3666 
18 90 47.7 5526 60.2 62.6 63.7 64.0 
is] 100 5326 6224 67.4 70.0 71.2 71.26 
te IU) 5925 69.2 T1427 77.5 78.7 UQor 
its) = e200) Gis) T1621 82.0 85.0 86.3 86.8 
19 60 Ber &) 41.0 43.9 45.5 46.2 46.4% 
19 70 204 48.0 51.4 53.2 54.0 54.3 
19 80 48.9 55.3 Doren 61.1 62.0 6263 
i9 90 532) 62.7 66.9 69.2 170.2 70.5 
19> ido 622 VOo?e 14.29 17.3 18.4% 78.8 
19-110 69.1 Uos 82.9 85.5 86.7 87.1 
LO RAO 76.20 85.5 90.9 93.8 95.0 9564 
20 60 41.4 45.8 48.5 50.0 50.7 50-9 
20 T0 43.4 5326 5:Ovet! 5804 59.2 59.5 
20 60 DD yen! 61.6 652 67.1 68.0 68.2 
20 90 6302 69.9 713.8 15.9 16.8 77.2 
20° 100 70.8 TB 22 82.5 84.8 85.8 B6e.2 
z20° 110 73.6 8626 91.3 93.8 94.9 95.2 
2007 20 B64 95 671i 100. 103. 104. 104. 

Zu 70 544 59.3 6202 63.8 64.6 64.8 
2k 80 62.6 68.1 7124 7363 T4421 14.24 
Bai 90 VOR9 ia 80.8 82.8 83.7 84.0 
21a LOO USS 86.3 90-4 92.5 93.5 93.8 
Paseo) B8el S)5) OS) 99.9 102. 103. 104. 

Zs AO) 96.8 105. 110. ll2. 113. 113. 

ZC 70 6065 65.0 67.8 69.4 T0.0 7023 
Oe 80 69.5 14.7 T7729 7926 80. 3 80.6 
Ce. 90 13.8 84.6 88.1 89.9 90.8 91-1 
Ze LOO 88.2 94.6 98.4 100. 101. 102. 

Zien AO 97.6 105. 109. lll. ll2. ll2. 

(Are = Nya\9) 107. 115. 119. W217 122. 123. 

23 70 666 710.9 13.6 75.0 Udall 71529 
23 80 T6025 81.4 84.4 8620 86.8 87.0 
23 90 86.6 92-1 95.4 Oileere 98.0 98.3 
Zap 7 LOO 96.9 1035s 107. 108. 109. 110. 

23 2 LO LO7. 114. 118. 120. V2 o 121. 


ABs) «ale 118. 125. 129. 131. MBs 132. 


TABLE 2 (continued) 
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TABLE 3 (continued) 
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TABLE 3 (continued) 


ale Stal 
ABCVE 
SHUM Pe 


DRH else ll 


TC TEA ESIC OER SeN 


10 61.88 - - - ~ - 4.8 5.6 Giei2 - 
10 66.00 - - - - - 4.3 56 2 5.9 = 
WO 7 SLB} ~ - - - - - Bs) 5.5 - 
LOM eS - - - - ~ - 4.3 Sel - 
LO Ties - - - ~ - - - Loa, - 
MO 82550 - - - - - - - 4.2 - 
Let G.00 - W258. eee 238 ig eA eastern - 
i 4.13 - LOG NWOsk= NOS Osa MOsA Woo4 O64 ~ 
Tei 8.25 - 9.7 9.9 S59  MOSO. WO6© 9.9 9.9 - 
Mle 2318 - Oral 9.4 9.6 9.7 9.7 9.7 9.7 - 
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TABLE 3 (continued) 


HEIGHT 
ABUVE 
STUMP 


DBH 


17° 49.50 - ~ G55 Te0 Sat 1999: | Oe: tpl ome alien 
Ei 563 ~ - - 568 158 9 92.1103 peel etlen, 
ihe B55 - - - 456 9669 854) 966  ShOsommnbless 
Li Gl sce - ~ - - DAEs So MOO 10.8 
17 66.00 - - - ~ 408) 609. 8.3 1s sGme hon 
yy dats - - - - - 5.9 |) Ue” NICO ramos 
I an25 - - - - ~ 49 668 Bids 9s 
Lf 78036 ~ - ~ - - - Se 55 Bol 
D7 #82050 - - - - - - 520 | Gees een 
ly 8663 - - - - - ~ 451 GeO cre 
1? $90.75 - - - ~ ~ - - B52 Sol 
1? 94.88 - ~ - - - - - B58) Gal 
17 99.00 - ~ - - ~ - - - 5.3 
1% 103.13 - ~ - - - - - - 4.4 
i3 | 0.00 - = 7 2048 20-4 2062 2051 20:0 20.0" MigeG 
Pe) Ge - =" 16.8 16.8 16.8 16.8 16.8 [16s elecd 
¥3" 825 - =§ P5667 1569 1559 1529 1559 DOeeaioag 
18512538 ~ =) 14.9 1562 1523 15.4 15.5 slS.auenome 
be) e350 - =" 14.0 1465 1458) 1550 1521 15 ieel 
re 20.63 - =" 13-0 1368 14°52 “1456 1458 ) acon 
18° 24.675 - =“ 1250 1350 13.6 1401 14.4 T4560 Brany 
le 28068 - =" APSO “b262 1350 11306 1450) aa eaers 
18° 33.00 - - 9-9 11.3 1203 1350 1365 " Waeomeiaea 
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18 45.38 - - 6.1 8.64 1050 Alel 12.50 01 2see alee 
18° 49.50 - - 4o7 Te3 GEL 104 1106 Pee 
18° 53.63 - - - 651 § 822 956 1008) Iiomeizns 
lig PSs - - - 408 [2 8.9 L001) Asie ese 
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TABLE 3 (continued) 


HEIGHT 
ABOVE 
STUMP 
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TABLE 3 (continued) 


HEIGHT 
ABOVE 
STUMP 


C3t TOTAL HEIGHT OF TREE IN FEET 


222 (0,. 0.0 - - ero w248)) 24.7 (24.6 24.5) 24..5 
22 BSNS - - PONG Ona 2004 20.4) 2024) 20.3 
22 B52 ~ - elon Oeil 2 19.1 1950 18.9 
20 Naso - - SSO NEGA ToS Ness eta 
22 NVEo5C ~ - Rs let Teo 118. lr VB. 218.1 
22 20.63 - - Sel onae oO O64 1.68 18) Ats8 
22 POTS - ~ SS eGe 16. 26.8 tole 17.4) 1ine5 
DO PANES ~ ~ See MOoS4 16.1, V6s6 1.0) Lt e2 
D2 633.00 - - ems le sol 54)) 16s0, 16.5) he. 8 
22 Byoe - - ry 2 Gt Get 15.4 1640) ho. 
22 41.25 - ~ Si LN Or ize seo. 14.8) 15.5.) 16.0 
22 45.38 ~ - ~ OG Wile Reol Weal Wess MiG ae 
22 49.50 - - - B65 MOS LOR esos WAAC assay 
P75 3)163 ~ - - fol God MIS ani Moy a leos 
22 Syous ~ ~ - Seo ees Nes Ll. 9 dedi) 400 
22° TENA - - - - Weoley 94) Alesis 12.4. 1364 
22 66.00 ~ ~ ~ - 558 Ges ROoe. ieee act 
22 YOST) - ~ - ~ Gea es2k F-9o 3% A Ol 9n hol 
22 Ys OS - - - - - G20) Base LO, jhle4 
22 78.38 - ~ ~ - ~ Qo Mls Gee MOT 
22 BA650 ~ ~ - ~ - ~ Gol Boy (One 
22 86.63 - - ~ ~ ~ ~ 4:9! (Tea. 902 
22 90.75 ~ ~ - - ~ - - 6.3 8.3 
22 94.88 - - - - - - ~ Bee Rae 
22 99.00 ~ - ~ - ~ - - 4.0 6.4 
220 103.13 - - - - - - - ~ 5.4 
22 NOU Gas - ~ - - - ~ ~ - 4.3 
23. 0.00 - ~ NORE OG BIZ. 0, We .8ur 2501 25:56) 25.06 
2B 4513 ~ - See Wes Ales Meets needy 2lia2, u2leaz 
23 B62 - - SE 19s9) 2050) 620.0, 1959) P48, 1967 
22, 12.38 - - SMW 9 19.2. 1953, 11963. 19.2. L951 
23 16.50 - - Se sO 84 8st, 28.8, 18.8. Less 
23 20663 - - Se elir0)) AiG io18. 0, (18.3, 1856) 18.5 | 
23 O25 5) - - TOMO NG Ce ml io 4y it e8e 180) ol Bie 
23 28.88 - - ean Olio 7) 21 eer lites lets8 
23 33.00 - - Wes eoumlo tn elorO, 16.6 lily Bey s5 
23a 31.128 - - Weizoe ali 52 1650 16.6. (17.0 | 
23 41.25 = - Gem Sen 4a 154 | LO ls) (66 | 
23 45.38 ~ - OMe Nae6. 147 W555. lect 


23 49750 = = = 8.8 
23 53.63 ia i =i 7.3 9.9 11.7 13.1 14.2 15.1 
: 5.8 > 


TABLE 3 (continued) 


OWA HE ChitiiOlr UNE PN Beet 


23 61.88 = = = 4.0 724 COU vets, BAAS) kais © 
2377 6610.0 = = = a 6.0 Sey BO Gey eo WSo2 
ZS PT Ole3 = =< = = 4.4 124 Joey Noe Wes 
23 74.25 = = = = = 602 8-6 10.64 11-8 
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24 «12.38 = = = 19.7 19295 20.0 20.10) > 2007S 
24 16.50 = = = P87 | LI 4 L974) 1955) 5 NOS Seer 
247 20105 = = am L726) 18.53 9 L807 19.0 Wolo eS a2 
24 24.75 = = a 16-6 17.4 18.0 18.4 18.7 18.6 
247 2:80.88 = = = 1504 L609 7 PIS liso Venger 
24 33.00 < = = b4.3° 15.6 2665 . 1 a2 5 Vt el ore 
24 317.13 = = =a L3el 1406 15e7 L606 | lit2 Sales 
24 41.25 = = = 1168 1366 1459” 1559 P66 Slee 
24 45.38 = = = 10.5 2.5) 1460 15.2 600) selhGer, 
24 49.50 = = = 9.0 164 13.1) 1454 1584 eo 
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24 57.75 = = = Dred Bo.9 9 VWs Veet PaO aS 6 
24 61.88 = = = 4.1 7.6 10.0 11.8 (13/92 Sar 
24 66.00 oi 7 a 6.2 8.9 1069 1254 salary, 
24 70.13 = = a = 4.6 7.7 9.9 iVa6 21350 
24 14.25 = = om = = 6-4 8.28 LOS ela 2 
24 78.38 = = = = = 4.9 Uo 9.8 11.5 
24 82.50 = = = = = = 6.5 8.8 10.6 
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24 94.88 = = = = = = = 5.5 7.9 
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TABLE 4.--ESTIMATED TREE VOLUMES IN BOARD FEET SCRIBNER (SV), BY FORMULA 
RULE. BASED ON 16-FOOT SCALING LENGTH (EXCEPT TOP LOGS) AND 
ESTIMATED LOG TOP DIAMETERS INSIDE BARK (CORRESPONDING TO 
MEASUREMENT OF SCALING DIAMETERS TO "NEAREST INCH"). 6-INCH 
TRIM ALLOWANCE PER 16-FOOT LOG. VALUES OMITTED FOR TREES 
HAVING LESS THAN 8 FEET OF MERCHANTABLE BOLE. 


INCHES IB 
DBH| TOTAL | 12.0/10.0 8.0 6-0 
HEIGHT} SV12| SV10 SV8 SV6 


TOP DIAMETER LIMIT- 
INCHES IB 


8 40 = = i 11 12 80 = 65 103 112 
8 50 = = = 16 12 90 = 15 121 133 
8 60 = = = 21 12 100 = 85 137 152 
8 T0 = = = 26 12 110 = 94 158 174 
8 80 = = = 31 
8 90 = = = 37 13 50 = 52 68 65 
8 100 = = = 43 13 60 = 69 86 91 
13 70 = 86 108 113 
i) 40 = 2 = 17 13 80 = 102 131 138 
9 50 = = 16 26 13 90 > 119 151 161 
i) 60 = = 18 33 13 100 = 134 176 186 
9 70 = = 20 40 13 110 = 152 199 211 
9 80 = = 22 50 13 120 = 170 221 236 
9 90 = = 24 58 
9 100 = 2 25 66 14 50 50 70 82 78 
9 110 = = 25 16 14 60 57 93 102 109 
14 70 65 114 132 133 
10 40 = = 22 24 14 80 73 133 158 164 
10 50 = = 27 35 14 90 80 157 185 191 
10 60 = = 34 44 14 100 85 181 214 222 
10 70 = = 43 57 14 110 90 204 240 250 
10 80 = = 51 69 14 120 90 228 270 282 
10 90 = = 59 80 
10 100 = - 67 94 15 50 68 89 95 93 
10 110 = S 76 105 15 60 82 115 123 127 
15 70 100 139 157 156 
lL 50 2 = 40 45 15 80 120 168 185 192 
Ll 60 = = 53 59 15 90 138 198 220 223 
ll 70 S = 65 15 15 100 156 225 252 260 
il 80 = = 76 88 15 110 WS) 256 286 292 
LL 90 = = 90 106 15 120 191 286 320 330 
ll 100 = = 104 122 
Ll 110 = = 117 138 16 60 lll 136 144 146 
16 70 137 166 181 181 
12 50 = 39 54% 55 16 80 162 203 216 BN 
12 60 = 46 70 14 16 90 186 236 256 259 
12 70 > 54 84 93 16 100 213 270 292 300 


25 


TABLE 4 (continued) 


TOP DIAMETER LIMIT- | TOP DIAMETER LIMIT—- 
INCHES IB TREE INCHES 18 


OBH| TCTAL [12.0/10.0 | 8.¢ 
HEIGHT|Svi2|Sv10 | Sv8 
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TABLE 5.--ESTIMATED TREE VOLUMES IN BOARD FEET SCRIBNER (SV), BY FORMULA 
RULE. BASED ON 16-FOOT SCALING LENGTH (EXCEPT TOP LOGS), AND 
ESTIMATED LOG TOP DIAMETER INSIDE BARK MINUS 1/2 INCH (CORRE- 
SPONDING TO "ROUNDING DOWN" FRACTIONAL SCALING DIAMETERS TO 
NEXT LOWER EXACT INCH). 6-INCH TRIM ALLOWANCE PER 16-FOOT LOG. 
VALUES OMITTED FOR TREES HAVING LESS THAN 8 FEET OF MERCHANT- 
ABLE BOLE. 


TOP DIAMETER LIMIT- 
INCHES IB 


TOP DIAMETER LIMIT- 
INCHES I 


B 
DBH| TOTAL | 12.0/10.0 8.0 620 DBH| TOTAL | 12.0)/10.0 8. 6.0 
HEIGHT) SV12/SV10 SV8 SV6 HEIGHT] SV12]SV10 SV8 SV6 
& 40 = = = 8 = 47 72 
8 50 = = S 12 = 57 89 
8 60 = = = 16 12 90 = 66 105 
8 T0 — = = 20 12 100 = 75 119 130 
8 80 = = = 24 12 110 = 83 137 149 
8 90 = = = 28 
8 100 =: = = 33 13 50 = 46 59 55 
13 60 = 61 75 78 
9 40 = = - 12 13 70 = 76 94 9T 
9 50 - = 13 20 13 80 = 90 114 119 
9 60 S = 15 26 13 90 = 104 132 140 
) 70 = = 17 31 13 100 = 119 154 161 
9 80 = = 18 39 13 110 = 135 174 183 
9 90 3 = 20 46 13 120 = 151 194 205 
9 100 = = 21 53 
9 110 = z 21 61 14 50 45 62 T2 67 
14 60 52 83 89 94 
10 40 = > 18 19 14 70 59 101 116 116 
10 50 = - 22 28 14 80 66 L19 139 143 
10 60 = a 28 35 14 90 T2 141 163 167 
10 70 7 = 36 46 14 100 TT 162 189 195 
10 80 = = 43 56 14 110 B81 182 212 220 
10 90 = = 50 66 14 120 81 204 240 248 
10 100 = = 57 TT 
10 110 = = 65 86 15 50 62 re) 84 80 
15 60 14 103 109 111 
11 50 = = 34 37 15 70 91 124 139 137 
ll 60 = = 45 48 15 80 109 151 165 169 
ll T0 = = 55 62 15 90 i26 178 196 197 
ll 80 S = 65 14 15 100 142 202 225 230 
ll 90 = = TT 89 15 110 157 230 255 259 
ll 100 = = 89 102 15 120 173 258 286 292 
11 110 = — 100 116 
lo 60 10i 123 129 129 
12 50 = 34 47 46 16 70 125 149 162 161 
12 60 = 41 60 63 16 80 148 183 193 197 
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TABLE 5 (continued) 


TOP DIAMETER LIMIT- 
INCHES IB 
12.0]10.0 8.0 6.0 
SV12}|SV10 SV8 SV6 


16 90 L170 213 230 230 20 90 345 370 375 Bu 
16 100 194 244 262 268 20 100 395 423 435 433 
16 110 ECA 278 299 302 20 i110 449 480 489 493 
16 120 246 309 333 339 20 120 497 535 549 548 
Wey 6G 127 141 149 147 2i 70 276 291 289 292 
17 70 156 178 186 185 2l 80 334 346 356 Bit 
17 80 183 215 224 226 21 90 386 412 413 417 
17 90 214 248 265 265 2l 100 443 468 481 477 
17 100 247 289 303 306 21 110 505 534 539 544 
17 110 278 326 345 347 21 i20 d61 593 607 606 
17 120 3Q9 364 383 389 

22 70 309 320 319 320 
138 60 152 160 170 166 22 80 372 384 391 385 
15 70 184 206 210 210 22 90 430 454 456 458 
18 80 219 247 256 255 22 100 500 517 529 524 
18 90 260 288 300 301 22 110 560 589 594 597 
18 100 297 334 346 347 22 i20 627 652 667 665 
18 110 333 374 392 394 
18 i20 375 420 437 440 23 rae) 342 349 349 350 

23 80 408 421 427 419 
19 60 176 183 191 186 23 90 477 496 498 500 
19 70 211 234 239 237 23 1CO 551 568 577 572 
19 80 258 279 288 286 23 110 616 544 650 652 
19 90 303 329 337 339 23 120 693 (LS) T27 726 
19 100 343 378 390 389 
19 110 392 426 440 443 24 T0 374% 379 380 380 
19 120 437 478 492 493 24 80 445 460 463 456 

24 90 524 539 542 542 
20 60 199 207 213 207 24 100 602 619 626 622 
20 70 242 263 261 264% 24 110 ol? 701 706 T07 
20 80 297 310 322 318 24 120 158 779 789 787 
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TABLE 6.--ESTIMATED TREE VOLUMES IN BOARD FEET SCRIBNER (SV), BY FORMULA 
RULE. BASED ON 8-FOOT SCALING LENGTH AND ESTIMATED LOG TOP 
DIAMETERS INSIDE BARK (CORRESPONDING TO MEASUREMENT OF SCALING 
DIAMETERS TO "NEAREST INCH"). 3-INCH TRIM PER 8-FOOT LOG. 
VALUES OMITTED FOR TREES HAVING LESS THAN 8 LINEAL FEET OF 
MERCHANTABLE BOLE. 


FOP DIAMETER LIMIT- 
INCHES Ie 
8 ed 


SV8 


TOP DIAMETER LIMIT- 
TREE [INCHES IB 
DBH|TCTAL |12.0/10.0 
HEIGHT |SV12/SV10 


forme) 


8 
8 
8 
8 
8 
8 
8 
13 70 = 93 122 132 
9 40 = = = 23 13 80 = 109 143 156 
) 50 = = 16 31 13 90 = 125 166 180 
) 60 = = 18 39 13 100 = 142 189 204 
7) 70 = = 21 46 13 110 = 159 212 229 
9 80 = 2 23 55 13 120 = 176 235 254 
>) 90 = = 25 64 
9 1C0 = o 26 T2 14 50 52 84 99 103 
9 1106 = S 26 81 14 60 61 L104 123 130 
14 70 70 125 149 157 
10 40 = = 26 33 14 80 V7 146 1765 185 
Lo 50 = - 32 43 14 90 84 169 203 214 
10 60 = - 39 54 14 LGO 90 191 230 243 
10 T0 = = 47 65 14 110 Q4 215 258 273 
10 80 = = 54 U7 14 i20 93 239 286 302 
10 90 = = 63 89 
10 100 = = 71 101 15 50 78 105 118 121 
10 110 = = 80 114 15 60 93 130 147 153 
15 T0 110 156 177 185 
ll 50 = = 48 57 15 80 128 184 209 217 
li 60 = = 59 71 1» 90 145 212 241 251 
Ll 70 = = 71 85 15 100 163 241 274 285 
11 80 = S 83 101 15 110 181 271 307 319 
ll 90 = = 97 117 L5 120 199 300 340 354 
Ll 100 = = 110 133 
lL 110 = > 124 149 lo 60 125 i57 172 176 
16 70 149 188 208 214 
12 50 = 43 64 71 16 80 174 222 244 252 
12 60 = 52 80 89 16 90 200 256 281 290 
12 70 = 60 96 108 16 i00 226 291 319 329 
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TABLE 6 (continued) 


TOP DIAMETER LIMIT- 
INCHES 1B 


TGP DIAMETER LIMIT- 


TREE INCHES 18 
DBH| TOTAL |12.0/10.0 8.0 6-0 CBH| TOTAL |} 12.0/1°0.6 8.6 620 
HEIGHT} 3sV12;SV10 SV8 SV6 SVi2|SV1lO SV8 
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TABLE 7.--ESTIMATED TREE VOLUMES IN BOARD FEET SCRIBNER (SV) BY FORMULA 
RULE, BY TREE DBH AND MERCHANTABLE HEIGHT IN 16-FOOT LOGS. 
BASED ON 16-FOOT SCALING LENGTH AND ESTIMATED LOG TOP DIAMETER 
INSIDE BARK MINUS 1/2 INCH (CORRESPONDING TO "ROUNDING DOWN" 
FRACTIONAL SCALING DIAMETERS TO NEXT LOWER EXACT INCH). 6- 
INCH TRIM PER 16-FOOT LOG. TABLE DERIVED BY GRAPHICAL METHODS 
FROM TABLES 3 AND 5. 


TOP DLAMETER LIMIT. - 


INCHES 18 
12.0 12.0 19.0 8.0 6.0 
SV12/SV10 SV12}SV19 SV& 
- = = 10 = 144 111 
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TABLE 7 (continued) 


NO. TOP DIAMETER LIMIT - 


TCP OIAMETER LIMIT 
INCHES 18 DBH| l6o.5- INCHES I8 
L2-.C0 {19.0 8.0 FOOT 12.0/10.0 8.0 6-0 
SVi2|Sv10 SV8 LOGS SV12|}SV10 SV8 SV6 
143 - - - 1 2.5 325 - - - 
195 155 = - 21 Bie 399 340 287 - 
253 207 164 - 21 3.5 475 413 356 304 
303 253 208 169 21 4. 545 479 413 362 
- 303 253 209 21 4.5 - 551 484 424 
- 350 295 249 2l Die - - 540 480 
- - 341 289 21 5.5 - - 609 543 
- - 382 329 on 6» = - - 607 
- - - 369 
18 fed 151 = - = De 2.5 346 - = - 
13 Ze 208 162 = = 22 36 423 364 313 > 
18 PLS) 271 221 179 - 22 3.5 506 442 383 330 
18 3. 326 276 227 187 22 4. 581 512 449 392 
18 3.5 = 331 21 Tf 232 22 4.9 - 388 522 460 
18 4e = 380 325 216 22 5. - 656 585 521 
18 4.5 = - 375 322 22 5.5 = = 650 590 
18 DG - = 423 366 22 be = = = 652 
13 syO5) = = - 410 
19 2. 218 = - = 23 Ze 365 = = = 
19 225 290 238 195 = 23 3 450 388 = - 
19 36 34) 297 247 206 23 Bh 5) 536 469 410 355 
19 BD 415 356 301 255 23 4. 616 549 482 421 
19 4. = 413 353 304 23 4.5 708 628 561 497 
19 4.5 - 472 410 354 23, BIG = Til 633 564 
19 5 = = 461 404 23 5.5 = = 707 637 
19 5.5 = - - 454% 23 66 - - - 707 
20 Oke 232 - - - 24 GS) 3823 - - - 
20 2.5 308 255 210 - 24 3e 474 411 - - 
20 3. 376 316 267 225 24 Bs) 565 499 437 383 
20 3.5 444 384 328 280 24 4. 656 584 BY) WTS 454 
20 4. 506 446 385 334 24 4.5 1746 668 600 534 
20 4.5 - 508 447 389 24 Sve - TOL 677 609 
20 Die = - 501 442 24 BG 5) - = 756 686 
20 By) = = = 498 24 66 = = = 7159 
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TABLE 8.--ESTIMATED TREE VOLUMES IN BOARD FEET INTERNATIONAL 1/4-INCH 
RULE (IV), BASED ON 16-FOOT SCALING LENGTH (EXCEPT TOP LOGS) 
AND ESTIMATED LOG TOP DIAMETERS INSIDE BARK (CORRESPONDING TO 
MEASUREMENT OF SCALING DIAMETERS TO "NEAREST INCH"). 6-INCH 
TRIM ALLOWANCE PER 16-FOOT LOG. VALUES OMITTED FOR TREES HAV- 
ING LESS THAN 8 LINEAL FEET OF MERCHANTABLE BOLE. 


TUP DIAMETER LIMIT TOP DIAMETER LIMIT 
-~IVCHES IB -~INCHES 1B 


8.0 8.0 
Iv8 i Iv8 
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TABLE 8 (continued) 


TOP DIAMETER LIMIT 
-~INCHES IB 


DBH|HETGHT} 12.0 | id-.9}] 8. 
IVE2S | INE ON Vi8 


TOP DIAMETER LIMIT 
-INCHES IB 


12.0 | 10.0 | 8.0 
IvVl2 |] Ivl90 | Iv8 
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Headquarters for the PACIFIC NORTHWEST FOREST AND 
RANGE EXPERIMENT STATION is in Portland, Oregon. 
The area of research encompasses Alaska, Washington, and 
Oregon, with some projects including California, the West- 
ern States, or the Nation. Project headquarters are at: 

College, Alaska 

Juneau, Alaska 

Seattle, Washington 

Olympia, Washington 

Wenatchee, Washington 

Portland, Oregon 

Bend, Oregon 

La Grande, Oregon 

Corvallis, Oregon 

Roseburg, Oregon 


The FOREST SERVICE of the U. S. Department of Agri- 
culture is dedicated to the principle of multiple use 
management of the Nation's forest resources for sustained 
yields of wood, water, forage, wildlife, and recreation. 
Through forestry research, cooperation with the States and 
private forest owners, and management of the National 
Forests and National Grasslands, it strives — as directed 
by Congress — to provide increasingly greater service to a 
growing Nation. 


